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Amendments to the Claims 



The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with otr i koth rough . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). The following listing of claims replaces all prior 
versions, and listings, of claims in the present application. 

Please AMEND claims 1 , 3-8, 1 0-1 5, and 1 7-1 9 in accordance with the following: 

1. (Currently Amended) An optical transmission method, using Raman amplification 
to transmit a wavelength division multiplexed signal light including a plurality of optical signals of 
different wavelengths among a plurality of optical transmission apparatuses and supplying a 
pumping light to a Raman amplification medium existing on an optical transmission path, to 
Raman amplify the wavelength division multiplexed signal light being propagated through the 
Raman amplification medium, 

wherein a supervisory signal transferred among said plurality of optical transmission 
apparatuses is selectively superimposed on the pumping light supplied to said Raman 
amplification medium, and 

wherein when a plurality (nQ) of pumping lights of different wavelengths are supplied to 
said Raman amplification medium, said supervisory signal is selectively superimposed on at 
least one of 1 through (m-1 ) of said plurality of pumping lights of different wavelengths. 




2, (Cancelled) 

3. (Currently Amended) An optica l tranomisG i on The method of us i ng Raman 
amplification accord i ng to claim 1 , wherein the at least one of the 1 through (m-1) pumping li§ht 
te-be lights on which the supervison/ signal is superimposed w i th sa i d Guponyisory s i gnal is 
selected out of said plurality of pumping lights based on a loss wavelength characteristic of said 
optical transmission path. 



4. (Currently Amended) An opt i ca l tranom i sGion The method us i ng Raman 
amplificat i on according to of claim 3, wherein the at least one of the 1 through (m-1 ) pumping 
li ght to bo lights on which the suoervisorv signal is superimposed w i th oa i d suporvioory signal is 
selected out of oaid p l ural i ty of pump i ng li ghts so that a the signal loss of sal^ optica l 
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tranom i GG i on path in a Raman gain band corresponding to a wavelength of sai^ the one of the 
pumping l i ght bocomoG lights is less smal l or than the loss of said the optical transmission path 
corresponding to a wavelength of each of the ethef others of the 1 through (m-1) pumping ttgW 
lights . 

5. (Currently Amended) An opt i ca l transm i ss i on TTie method using Raman 
ampl i f i cat i on accord i ng to of claim 1 , wherein a part of the Raman amplified wavelength division 
multiplexed signal light input to said optical transm i oGion apparatus through oaid opt i cal 
tranGmiGsion path is ted directed to an optical filter having a passing band in a Raman gain band 
corresponding to a wavelength of the at least one of the 1 through (m-1) pumping li§W 
GuporimpoGod lights with sa i d on which the supervisory[[,]]signal is superimposed , to detect said 
the supervisory signal using a light passing through said the optical filter. 

6. (Currently Amended) An opt i ca l transmiGGion The method using Raman 
amp l ification according to of claim 1 , wherein the supervisory signal transmitted from a previous 
stage optical transmission apparatus is detected to Gupor i mpoGO and a suppression signal to 
suppress said the detected supervisory signal on the a pumping light corresponding to the at 
least one of the 1 through (m-1) pumping iiai= ^lights on which the supervisory signal is 
superimposed w i th tho Gupcrv i sory signa l from said the previous stage optical transmission 
apparatus , among tho pump i ng li ghts of d i fforont wavo l ongths to bo supplied to sa i d Raman 
amp l ificat i on med i um . 

7. (Currently Amended) An opt i cal transm i GG i on The method UG i ng Raman 
ampl i fication according to of claim 6, wherein the supervisory signal to be sent to a succeeding 
stage optical transmission apparatus is superimposed on the at least one of the 1 through (m-1) 
pumping light lights different from the pumping li ght oupor i mpoGod with tho GupprosGion s i gna l 
lights on which the suppression signal is superimposed . 

8. (Currently Amended) An optical transmission system using Raman amplification 
comprising: 

a plurality of optical transmission apparatuses to transmit a wavelength division 
multiplexed signal light including a plurality of optical signals of different wavelengths, and 
a Raman amplifier to Raman amplify the wavelength division multiplexed signal light 
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being propagated through a Raman amplification medium by supplying a pumping light to said 
Raman amplification medium existing on an optical transmission path, 

wherein said Raman amplifier includes a supervisory signal superimposing section to 
selectively superimpose a supervisory signal transferred among said plurality of optical 
transmission apparatuses on the pumping light supplied to said Raman amplification medium, 

wherein said Raman amplifier has a plurality of pumping light sources gonorating which 
generate a plurality {rn) of pumping lights of different wavelengths, and 

wherein said supervisory signal superimposing section selectively superimposes said 
supervisory signal on at least one of 1 through (m-1) of said plurality of pumping lights of 
different wavelengths supplied to said Raman amplification medium from said respective 
pumping light sources. 

9. (Cancelled) 

1 0. (Currently Amended) Aft The optical transmission system using Raman 
amp li f i cat i on according to of claim 8, wherein said the supervisory signal superimposing section 
selects the at least one of the 1 through (m-1) pumping l ight to bo lights on which the 
supervisory signal is superimposed w i th said supervisory s i gna l i s soloctod out of sa i d p l ura li ty 
of pumping l i ghts based on a loss wavelength characteristics characteristic of said the optical 
transmission path. 

1 1 . (Currently Amended) Ab The optical transmission system using Raman 
amp li ficat i on accord i ng to of claim 8, wherein said the supervisory signal superimposing section 
selects the at least one of the 1 through (m-1) pumping l ight to bo lights on which the 
supervisory signal is superimposed with sa i d superv i sory s i gna l so that a loss of said the optical 
transmission path in a Raman gain band corresponding to a wavelength of said the pumping 
light becomes relatively small. 

1 2. (Currently Amended) Ar Ihe optical transmission system us i ng Raman 
amp l ification according to of claim 8, wherein said the optical transmission apparatus has 
sending terminal comprises an optical coupler for branching which branches a part of the 
Raman amplified wavelength division multiplexed signal light sent from said the optical 
transmission path, an optical filter i nput w i th a which receives the branched light from said the 
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optical coupler and having a passing band in a Raman gain band corresponding to a wavelength 
of the at least one of the 1 through (m-l ) pumping light lights on which the supervisorv signal is 
superimposed with sa i d tho suporv i sory signa l, and a supervisory signal detecting section fef 
dotoct i ng said which detects the supervisory signal using a light passing through saM the optical 
filter. 

1 3. (Currently Amended) An Ihe optical transmission system us i ng Raman 
amp li fication accord i ng to of claim 8, wherein whon a plurality of sai€t Raman amp li fier amplifiers 
are provided correspond i ng to rospcct i vc ropoating areas among sa i d p l ura li ty of optica l 
transm i ssion apporatuGOO, sa i d arid each Raman amplifier includes a suppression signal 
superimposing section for s upor i mpoGing which superimposes a suppression signal to suppress 
the supervisory signal from a previous stage optical transmission apparatus detected at the 
corresponding optical transmission apparatus on the pumping light corresponding to the at least 
one of the 1 through (m-1) pumping light lights on which the supervisory signal is superimposed 
w i th tho GuporviGory s i gna l , among tho pumping li ghts of d i fferent wavolongthG to bo Guppl i od to 
said Raman ampl i fication medium . 

14. (Currently Amended) An optical transmission system using Raman amplification 
according to claim 13, wherein said the supervisory signal superimposing section of each 
Raman amplifier superimposes the supervisory signal to be sent to a succeeding stage optical 
transmission apparatus on the a pumping light different from the at least one of the 1 through 
(m-1) pumping light lights on which the suppression signal is superimposed w i th tho suppression 
signal . 

15. (Currently Amended) A Raman amplifier comprising: 

a pumping light generating section to generate a pumping light; and 
a multiplexer to supply the pumping light from said pumping light generating section to a 
Raman amplification medium, to Raman amplify a wavelength division multiplexed light being 
propagated through said Raman amplification medium, 

wherein said Raman amplifier includes a supervisory signal superimposing section to 
selectively superimpose a supervisory signal transferred arpong said plurality of optical 
transmission apparatuses to transmit said wavelength division multiplexed light on the pumping 
light supplied to said Raman amplification medium from said pumping light generating section 
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via said multiplexer, 

wherein said Raman amplifier has a plurality of pumping light sources gonorating which 
generate a plurality {oi} of pumping lights of different wavelengths, and 

wherein said supervisory signal superimposing section selectively superimposes said 
supervisory signal on at least one of 1 throuch (m-1) of said plurality of pumping lights of 
different wavelengths supplied to said Raman amplification medium from said respective 
pumping light sources via said multiplexer. 

16. (Cancelled) 

1 7. (Currently Amended) A Raman amplifier according to claim 1 7, wherein said the 

Raman amplifier includes a suppression signal superimposing section for Gupor i mpoGing which 
superimposes a suppression signal to suppress the supervisory signal from a previous stage 
optical transmission apparatus on the pumping light corresponding to the at least one of the 1 
through (m-1) pumping light lights on which the supervisory signal is superimposed w i th tho 
GuporviGory signal from said the previous stage optical transmission apparatus , among the 
pumping lights of different wavclcngthG to bo supp li ed to sa i d Raman ampl i ficat i on med i um from 
said rospoct i vo pumping light sources v i a sa i d mult i ploxor . 

18. (Currently Amended) A Raman amplifier according to claim 17, wherein said the 
supervisory signal superimposing section superimposes the supervisory signal to be sent to a 
succeeding stage optical transmission apparatus on the a pumping light different from the 
pumping light superimposed with the suppression signal. 

1 9. (Currently Amended) A method of Raman amplifying a wavelength division 
multiplexed signal light, comprising: 

providing a wavelength division multiplexed signal light including a plurality of optical 
signals of different wavelengths through a transmission path including a Raman amplification 
medium disposed thereon : 

supplying a plurality £m) of pumping lights of different wavelengths to a the Raman 
amplification medium ox i ot i ng on tho opt i ca l tronomisG i on path to Raman amplify the a 
wavelength division multiplexed signal light propagating through the Raman amplification 
medium; and 
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selectively superimposing a supervisory signal on at least one of 1 through (m-1) of said 
plurality of pumping lights. 

20. (New) The method of claim 1 9, wherein the at least one of the 1 through (m-1 ) 
pumping lights on which the supervisory signal is superimposed is selected out of said plurality 
of pumping lights based on a loss wavelength characteristic of said optical transmission path. 

21. (New) An optical transmission method, comprising: 

transmitting a wavelength division multiplexed signal light having a plurality of optical 
signals of different wavelengths along an optical transmission path that includes a Raman 
amplification medium; 

amplifying wavelength division multiplexed signal light propagating through the Raman 
amplification medium by supplying a plurality of pumping lights of different wavelengths to the 
Raman amplification medium and selectively superimposing a 

supervisory signal onto one of the plurality of pumping lights based on a loss wavelength__ 



characteristic of the optical transmission path. * 

22. (New) The method of claim 21 , wherein the one of the pumping lights has less 
loss in the Raman gain band that the other pump lights of the plurality of pump lights. 

23. (New) An optical transmission system comprising: 

an optical sending terminal which transmits a wavelength division multiplexed signal light 
having a plurality of optical signals of different wavelengths; and 

a Raman amplifier which Raman amplifies the wavelength division multiplexed signal 
light propagating through a Raman amplification medium disposed along the optical 
transmission path by supplying a pumping lights to the Raman amplification medium, the 
Raman amplifier including a pumping light generating section generating a plurality of pumping 
lights of different wavelengths and a superviso ry signal su fierimfiosing-segtion which selectively 
superimposes a supervisory signal onto one of the plurality of pumping Jights-^based.on a loss 
wavelength characteristic of the optical transmission path. 

24. (New) The method of claim 23, wherein the one of the pumping lights has less 
loss in the Raman gain band that the other pump lights of the plurality of pump lights. 
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25. (New) A Raman amplifier comprising: 

a pumping light generating section which generates a pumping light; and 
a multiplexer which supplies the pumping light to a Raman amplification medium in which 
a wavelength division multiplexed light propagating therethrough is Raman amplified, 
a supervisory signal superimposing section which selectively superimposes a 
supervisory signal onto one of the plurality of pumping lights based on a loss wavelength 
characteristic of the optical transmission path. ' — ' " ^ 

26. (New) The method of claim 25, wherein the one of the pumping lights has less 
loss in the Raman gain band that the other pump lights of the plurality of pump lights. 

27. (New) A method comprising: 

transmitting a wavelength division multiplexed (WDM) signal light through an optical 
transmission line, the WDM optical signal including optical signals at different wavelengths 
multiplexed together; 

supplying pump light to the transmission line so that the WDM signal light is amplified by 
Raman amplification as the WDM signal light travels through the transmission line; and 

superimposing supervisory information onto the pump light so that, as the pump light 
travels through the transmission line, the supervisory information becomes superimposed on a 
respective optical signal of the WDM signal light. 

28. (New) The method of claim 27, further comprising: detecting the supervisory 
information superimposed on the respective optical signal by a downstream apparatus. 

29. (New) An apparatus comprising: 

an optical transmitter transmitting a wavelength division multiplexed (WDM) signal light 
through an optical transmission line, the WDM optical signal including optical signals at different 
wavelengths multiplexed together; 

means for supplying pump light to the transmission line so that the WDM signal light is 
amplified by Raman amplification as the WDM signal light travels through the transmission line; 
and 

means for superimposing supervisory information onto the pump light so that, as the 
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pump light travels through the transmission line, the supervisory information becomes 
superimposed on a respective optical signal of the WDM signal light. 

30. (New) A method comprising: 

transmitting a wavelength division multiplexed (WDM) signal light through an optical 
transmission line, the WDM optical signal including optical signals at different wavelengths 
multiplexed together; 

supplying a plurality of pump lights at different wavelengths to the transmission line so 
that the WDM signal light is amplified by Raman amplification as the WDM signal light travels 
through the transmission line; and 

superimposing supervisory information onto a respective pump light of the plurality of 
pump lights so that, as the respective pump light travels through the transmission line, the 
supervisory information becomes superimposed on a respective optical signal of the WDM 
signal light in accordance with the wavelength of the respective pump light and the wavelength 
of the respective optical signal. 

31 . (New) The method of 30, wherein the respective pump light is selected from the 
plurality of pump lights so that a loss of the transmission line in a Raman gain band 
corresponding to the wavelength of the respective pump light is smaller than losses of the 
transmission line corresponding to wavelengths of the other pump lights. 

32. (New) An apparatus comprising: 

means for transmitting a wavelength division multiplexed (WDM) signal light through an 
optical transmission line, the WDM optical signal including optical signals at different 
wavelengths multiplexed together; 

means for supplying a plurality of pump lights at different wavelengths to the 
transmission line so that the WDM signal light is amplified by Raman amplification as the WDM 
signal light travels through the transmission line; and 

means for superimposing supervisory information onto a respective pump light of the 
plurality of pump lights so that, as the respective pump light travels through the transmission 
line, the supervisory information becomes superimposed on a respective optical signal of the 
WDM signal light in accordance with the wavelengths of the respective pump light and the 
respective optical signal. 
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33. (New) The apparatus of claim 32, wherein the respective pump light is selected 
from the plurality of pump lights so that a loss of the transmission line in a Raman gain band 
corresponding to the wavelength of the respective pump light is smaller than losses of the 
transmission line corresponding to wavelengths of the other pump lights. 
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